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Anatomical features of the leaves and stems of four species of the genus Hypericum, i. e. , H. 
ascyron, H. sampsoni, H. erectum, and H. perforatum var. angustifolium, and one species of the genus 
Triadenum, i. e. , T. japonicum, were critically examined, and were compared with those of crude 
drug market samples called “Otogiriso”. As a result, three different types (A, B, and C) of H. erec¬ 
tum, characterized by several leaf and stem morphology and histological characteristics, notably in 
secretory sacs and canals, were recognized to occur. These histological differences detected in the 
present observations are clearly reflecting geographical variations comprised in different local popula¬ 
tions of H. erectum. In the light of gross-morphological and anatomical characters, it turned out that 
crude drug market articles of the so-called “Otogiriso” are chiefly composed of those which were 
collected from different populations of H. erectum primarily in southwestern Japan, except for some 
sub-standard atricles contaminated in the market samples. It became also evident that the other three 
Hypericum species and one Triadenum species were not included in the crude drug market samples of 
“Otogiriso ”. 


H. erect¬ 
um Thunb. xiao lian q i ao (/hiUM), H. asc¬ 
yron Sr hong han lian (Sl-P-SI), H. sampsoni Sr 
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Table 1. Sources of “Otogiroso” materials used in the present study. 


Sources of articles 
Materials 

( i ) “Otogiriso” No. 10571 
( ii) “Otogiriso” No. 10572 

(iii) “Otogiriso” No. 10573 

(iv) “Otogiriso” No. 10574 

Sources of living materials 
Materials 


Sources and possible localities 

Shimaki Drug Store, 1986—Collected from Wakayama Pref. 
Tochimoto-Tenkaido, Osaka City, 1987—Collected from Tokushima Pref. 
Mitsuboshi Seiyaku, Nara City, 1988—Collected from Shikoku 
Uchida Drug Store, Tokyo, 1992—Collected from lwate Pref. 


Localities 


( i ) Triadenum japonicum 

( ii ) Hypericum sampsoni 

(iii) H. ascyron 

(iv) H. erectum 


( v ) H. perforatum var. 
angustifolium 


(a) Rokko Botanical Garden, Hyogo Pref.— F. Kuginuki H34, H35, H36, H37, 
724, 725, 726 ; (b) Kurosawa-yama, Kanaya-cho, Arita-gun, Wakayama Pref— K. 
Kinoshita 561(2), H36, H37 
Mt. Unzen, Nagasaki Pref.— M. Miyazaki H25 

(a) Sendai Municipal Botanical Garden, Miyagi Pref, F. Kuginuki H21 ; (b) 
Kyoto Medicinal Plant Garden, Takeda-Yakuhin K. K. Kyoto— F. Kuginuki H22 
(a) Sendai Municipal Botanical Garden— F. Kuginuki H7, H10, Hll, HI2, 200, 
531 ; (b) Aikawa-kyokoku, isl. Sado, Niigata Pref.— F Kuginuki HI, H2, H20; (c) 
Ohoiwayama, Kaminiikawa-gun, Toyama Pref.— F. Kuginuki 2324(2), 2325, 2326 
(2), 2327-2329(6), 2330(2), 2331, 2332, 2333, 2334(2) (d) Neo-mura, Gifu Pref. 
— F. Kuginuki 2012, 2017, 2026; (e) Tokuyama-mura, Gifu Pref.— F. Kuginuki 
1935, 1945, 1946(2); (f) Ohomine-san, Yoshino-gun, Nara Pref.— F. Kuginuki 
2862(2), 2869, 2880(3); (g) Wasamata-yama, Nara Pref.— F. Kuginuki 388; (h) 
Rokko Botanical Garden, Hyogo Pref.— F. Kuginuki H3; (i) Aburahi, Koga-gun, 
Shiga Pref.— F. Kuginuki 214-219, 220-223, 224-232, 721, 1737-1739, H9, HI3; 
(j) Mt. Ibuki, Sakata-gun, Shiga Pref.— F. Kuginuki El (1-11), 13; (k) Ryujin- 
mura, Hidaka-gun, Wakayama Pref.— K. Kinoshita H10, H15-H19; (1) Innan- 
mura, Hidaka-gun, Wakayama Pref.— K. Kinoshita 1736; (m) Gobo City, Wakay¬ 
ama Pref.— K. Kinoshita H4, H5, H6, H8, H14, 2079; (n)Kanaya-cho, Arita-gun, 
Wakayama Pref.— K. Kinoshita H14; (o) Koza-cho, Nishimure-gun, Wakayama 
Pref.— F. Kuginuki 2608(5), 2617; (p) Oishiji-yama, Kainan City, Wkayama Pref. 
— K. Kinoshita 565; (q) Isl. Oki, Shimane Pref.— F. Kuginuki HI3 
Kanemaki, Kawabe-cho, Wakayama Pref.— F. Kuginuki 1371 




Table 2. Anatomical characteristics leaf and stem tissues of Triadenum and Hypericum plants. 


Characters Taxa 

Triadenum 

japonicum 

H. sampsoni 

H, ascyron 

H. erectum 

H. perforatum var. 
angustifolium 

Transverse section 






Upper epidermal cells 

28.00± 4.47 

14.00± 2.24 

25.00+ 5.00 

28.76± 12.47 

24.17± 9.17 

41.00± 12.45 

22.00± 13.04 

34.00± 11.40 

47.75 ±22.30 

33.33± 9.83 

Lower epidermal cells 

26.11 ±10.54 

16.67± 7.53 

17.50± 8.80 

19.20± 4.18 

19.00± 2.24 

37.22± 10.34 

21.67± 10.33 

25.00± 8.37 

28.60± 6.98 

25.00± 5.00 

Cell of below the midrib 

11.83± 4.75 

21.43± 6.90 

9.20± 1.10 

17.12± 4.82 

13.40± 2.30 

14.67± 8.04 

25.71± 9.76 

12.60± 4.88 

19.75± 6.14 

21.40± 2.19 

layer 

2—3 

4—5 

2—4 

1—5 

2—3 

Thickness mesophyll (a) 

176.66±20.82 

112.50±35.00 

170.00± 8.16 

104.37± 16.35 

195.00±21.21 

Thickness of midrib (b) 

497.78± 51.91 

492.50±41.37 

435.00±29.15 

407.00±51.65 

244.29±15.12 

Endodermal cells 

23.63± 8.09 

28.89± 9.28 

12.60± 2.24 

11.27± 6.12 

12.60± 2.88 

46.36± 9.51 

63.89±21.18 

32.14± 6.99 

56.53±28.89 

48.00±27.39 

Stoma/0.54 mm 2 of stem* 

1.75± 1.36 

0.05± 0.22 

16.13± 3.67 

16.30± 2.06 

11.73± 1.71 


Mean±S.D., Values in pm. * Number of stomata in 0.54 mm 2 . 
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Fig. 1. Anatomical characters of Triadenum japonicum leaves. Transverse sections of leaves. 
A,, leaf blades, 2, 2 U margin and mesophyll; 3, extention of vascular bundle of the vein. 
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(Esau 1977). 

2. Hypericum S 0 H £: if _h.H J3 tf 1H©T® © 

msi: 

St; £<MMf it KlfSt i ^ (± 
etfc*). l 

if ±M ; rt j£ if l ®. (ff ti, 

Jfplt Vigna paracytic 9 T 7°T'f) ■?>. J&IE'fbL'fL 
(2-1) 7 + 7 4 /i h 4- 9 H. sampsomi Hance 

(Tables 2, 3) (Figs. 2B_ 1> _ 2; - 2 (-i), -3, 6B) 

i) 9\~mm : L 0 

ii) : 
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Table 3. Numbers of secretory cells in vein and leaf of “Otogiri-so”. 


Localites 

Habitat 

Data of collection 

Vein data (N)* 

Leaf data** 

Shiga Pref., Aburahi 

grassland 

1986. 8. 28 

8.69±3.83 (29) 

11.57 

Nara Pref., Mt.Ohmine 

montane zone 

1987. 9. 18 

7.62±3.16 (8) 

4.03 

Siga Pref., Mt. lbuki 

foothill 

1988. 9. 9 

5.85±2.50 (13) 

9.66 

Gifu Pref., Neo-mura 

foothill 

1987. 8. 9 

5.83±2.66 (6) 

8.02 

Toyama Pref., Ohiwa-yama 

foothill 

1987. 9. 2 

4.67±3.71 (36) 

2.20 

Niigata Pref., Isl. Sado 

valley 

1986.7. 18 

4.56± 1.42 (9) 

6.60 

Wakayama Pref., Koza 

valley 

1987. 8. 24 

3.83± 1.60 (6) 

3.51 

Miyagi Pref., Sendai Mun.Bot. Gard. 

urban areas 

1986. 9. 11 

3.45±2.30 (11) 

4.13 

Gifu Pref., Tokuyama-mura 

foothill 

1987. 8. 11 

3.00±1.40 (4) 

8.54 

Wakayama Pref., Gobo City 

urban areas 

1986. 10. 5 

2.67±2.10 (3) 

2.79 


* Values show secretory cells in vein. 

* * Ratio shows secretory cells in leaf blade. 
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Fig. 2. Anatomical characters of Hypericum sampsoni leaves. Transvers sections of leaves. 
1, leaf blade; 2, 2 U margin and mesophyll: 3, vein. 


(2-2) b 4r x y y H. ascyron L. (Tables 2, 3) 
(Figs. 3C_ 1; _ 2j _ 4 , 6-C and M-3) (Lin et al. 1986) 

i) mum : mmmmz. 

ii) : 

mum: 
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m. : Fig. 5M) 

(2-3) h +' 'J V 9 H. erectum Thunb. (Tables 
2, 3) (Figs. 4-D X) _ 2 , -4,-5, 6-D and 5M-1) 

®SC. 
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Fig. 3. Anatomical characters of H. ascyron leaves. Transverse sections of leaves and stems. 
1, leaf blade; 2, margin; 4, stem. 
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Fig. 4. Anatomical characters of H. erectum leaves. Transverse sections of leaves and stems. 
1, leaf blade; 2, margin; 4, stem, 5-A, B, and C; type of vascular bundles. 
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Fig. 7. Market articles; A and B, from Shikoku and Iwate, respectively. 
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bs: vascular bundle sheath, cu: cuticule, ca: clu¬ 
stered crystal, co: collenchyma cell, cx: cortex, ep: 
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epu : upper epidermis, m : pith, or : secretory 
cavity, pa: palisade parenchyma, ph: phloem, pr: 


pericycle, sec: secretory cell, ses: secretory sac, sp: 
spongy tissue, sto: stoma, v: vessel, vb: vascular 
bundle, vr: reticulate vessel, vs: spiral vessel, xy: 
xylem, wf: wood fiber. 
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